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Abstract
The efficiency of the peso-dollar exchange rate market is evaluated for the period
1997-2007. Considering the term structure of interest rates, this study finds that the
efficient market hypothesis implied in the covered and uncovered interest parity fails
to hold for the peso-dollar exchange rate market. With the help of survey data on
peso-dollar exchange rate, deviations from efficiency are allocated to a risk premium
e¤ect and expectational errors by the method developed by Frankel and Froot (1989).
The results from this allocation indicate that the observed departures from efficiency
in the peso-dollar exchange market capture both a time-varying risk premium and sys-
tematic errors in expectations. Risk premium induces investors to over-predict realized
depreciation along the entire term structure; whereas, expectational errors exhibit a
particular term structure. In the short-run, they lead to over-predict depreciation and
in the long-run to under-predict it, counteracting the risk premium effect.
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1 Introduction
The e¢cient market hypothesis establishes, in essence, that asset prices should fully
reect available information to market participants at every moment in time (Fama,
1970). This hypothesis possesses a relevant economic meaning since the price system,
as a mechanism for communicating information, can act to coordinate the separate
actions of di¤erent people who interact in a complex society (Hayek, 1945).
Academic interest in the specic case of foreign exchange market e¢ciency is re-
lated to arguments exploring the informational content of nancial market prices and
the implications of these arguments for social e¢ciency (Sarno and Taylor, 2002). The
foreign exchange rate as a nancial price is particularly important since it simultan-
eously a¤ects the prices of all foreign assets, goods, and factors of production (Froot
and Thaler, 1990). In this sense, a large amount of research for developed economies
has found an apparent anomaly in the foreign exchange market since interest rate dif-
ferentials and forward premia result in biased estimators of the actual exchange rate
depreciation and thus lead to protable opportunities of speculating based on available
information to market participants.
Since the early 1990s, with the increasing nancial liberalization and the trans-
ition to oating exchange rate regimes in emerging economies (Bekaert et al., 2002),
the evaluation of exchange rate markets in developing countries appears to be an at-
ractive eld of research for extracting valuable lessons in understanding the economic
sources behind the possible failures of foreign exchange market e¢ciency (Bansal and
Dahlquist, 2000). Accordingly, this study examines the e¢ciency in the peso-dollar
exchange market in Mexico for the period that spans from November 1997 to June
2007.
First, an evaluation of the hypothesis of market e¢ciency is performed by using the
standard tests known as covered interest parity (CIP) and uncovered interest parity
(UIP). This analysis takes into account the term structure of interest rates by evaluating
the short-term horizons of 1, 3, and 6 months-ahead, as well as the medium-term
horizons of 1 and 2 years-ahead. The econometric evidence of these tests suggests
that the e¢cient market hypothesis implicit in the UIP condition fails to hold for the
peso-dollar exchange rate market and, in contrast with the evidence for industrialized
economies, CIP condition is rejected as well.
The previous evidence is analytically important since exchange rate market e¢-
ciency is assumed in virtually all of the prominent models of exchange rate determina-
tion and thus its frequent empirical rejection implies that these models are incomplete
and therefore unusable in their current form (McCallum, 1992).
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Lack of e¢ciency in foreign exchange markets is commonly attributed to evidence
of a time-varying risk premium or to a violation of rational expectations. Most of
the scholars have focused on the investors risk aversion as an explanation of the UIP
failure (Engel, 1995), while others argue the presence of systematic errors in agents
expectations as the principal cause of ine¢ciency (Bilson, 1981; Longworth, 1981). The
central problem with these approaches is that the e¢cient hypothesis is a joint test of
risk neutrality and rational expectations; therefore, without additional information one
cannot address the source of the ine¢ciency directly. To avoid making assumptions
about investors risk aversion or about their expectations formation process, survey
data on peso-dollar exchange rate expectations is employed according to the method-
ology developed by Froot and Frankel (1989). With the help of survey data one can
allocate part of the deviation from e¢ciency to each of the alternatives: a time-varying
risk premium and systematic expectational errors. The data on peso-dollar exchange
rate expectations come from two surveys of professional forecasters: one conducted by
the Bank of Mexico (for short-term forecast horizons), and another conducted by the
private rm Consensus Economics (for medium-term forecast horizons).
The results from this allocation indicate that the observed departures from e¢ciency
in the peso-dollar exchange market capture both a time-varying risk premium and
systematic errors in the expectations formation process.
First, the analysis supports the already documented idea that the perception of the
peso as a riskier currency vís-a-vís the dollar induces agents to over-predict the actual
depreciation of the exchange rate as a compensation for investing in risky assets.
Second, the implemented analysis applied to multiple horizons shows that the sys-
tematic errors in expectations present a particular term structure. For short-term
horizons (less than a year), expectational errors lead investors to over-predict actual
depreciation and reinforce the risk-premium e¤ect; whereas for longer horizons (1 and
2 years-ahead), deviations from rationality induce investors to under-predict actual
depreciation and counteract the risk-premium e¤ect.
Following this general introduction, the denition of foreign exchange market ef-
ciency and its underlying assumptions are formalized in Section 2. Next, Section 3
focuses on the evaluation of the e¢cient market hypothesis through static and dynamic
tests of CIP and UIP applied to multiple horizons. With the help of survey data, Sec-
tion 4 separates the bias of the interest rate di¤erential in a component attributable to
risk premium and in a component attributable to systematic expectational errors. Sec-
tion 5 summarizes the evidence presented. Finally, section 6 presents some concluding
remarks.
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2 Foreign Exchange Market E¢ciency
The notion of market e¢ciency refers, in general, to those markets in which prices
provide accurate signals for resource allocation (Fama, 1970). To accomplish this
objective, asset prices should reect information up to the point at which the marginal
benets of acting on the information do not exceed the marginal costs of collecting
it.1 Therefore, relevant information is not ignored in an e¢cient market rendering
impossible for agents to obtain systematic economic benets based on the available
information set (Jensen, 1978).
The e¢cient market hypothesis for the exchange rate market can be reduced to a
joint hypothesis that i) agents incorporate all available information to construct their
exchange rate expectations and ii) agents are risk neutral in the sense that they are
indi¤erent to assets with the same characteristics except for the denomination of the
currency.
To indicate the assumptions underlying foreign exchange market e¢ciency, consider
three strategies for investing peso funds in a particular period t. The rst is to invest
in a peso-denominated instrument with maturity in period t+ h, and a rate of return
denoted 1+ it. The second strategy is to convert pesos to dollars at the spot exchange
rate St, invest in a dollar-denominated instrument with maturity in period t + h and
interest rate it , and convert back to pesos at maturity. The rate of return from this
investment strategy is
St+h  (1 + i

t )
St
:
This strategy involves foreign exchange risk because at period t one is uncertain
about which is the spot rate h periods ahead, St+h. The third strategy di¤ers from
the second one in that it involves hedging against exchange rate risk by buying dollars
forward at price Ft+h;t in the same period t the pesos are converted to dollars. This
hedged investment provides a sure return in pesos equal to
Ft+h;t  (1 + i

t )
St
:
Therefore, if transactions costs are negligible; and underlying instruments are identical
in terms of liquidity, maturity, and default risk, arbitrage requires that the rates of re-
turn of the strategies that involve no risk (i.e., the rst and the third strategy) be the
1Since these benets and costs di¤er between agents and are in general, unobservable, the specic-
ation of the agents information set is, from the point of view of the researcher, intrisically arbitrary
(Thomas, 1999).
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same:
1 + it =
Ft+h;t  (1 + i

t )
St
:
Taking logs of both sides and using the approximation log (1 + x)  x, the covered
interest parity (CIP) is obtained:
ft+h;t   st = it   i

t ; (1)
where ft+h;t = log (Ft+h;t) and st = log (St).
The rate of return from the second strategy is uncertain due to the possible uc-
tuations in the exchange rate between periods t and t + h, but if investors are risk
neutral, its expected return is equal to the sure rate of return from investing in a peso-
denominated instrument (i.e., the rst strategy). In addition, if their expectations
are rational, the expected return is the conditional expectation based on the available
information set 
t, such that
E

St+h  (1 + i

t )
St
j 
t

= (1 + it):
Since St and i

t are known in period t, this equality can be reduced to
E [St+hj 
t]
St
=
1 + it
1 + it
:
Again, by log approximation, this equality can be written as
set+h;t = it   i

t ; (2)
where set+h;t = E[st+hj
t] and s
e
t+h;t = s
e
t+h;t   st:
This equation, known as uncovered interest rate parity (UIP) can be interpreted
as saying that the expected gains from holding one currency rather than another must
be just o¤set by the opportunity cost of holding funds in this currency rather than the
other (Sarno and Taylor (2002), pp. 5).
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3 An E¢ciency Evaluation of the Peso-Dollar Ex-
change Rate
3.1 Covered Interest Parity (CIP)
For testing the validity of CIP, a regression of the forward premium (ft+h;t  st) on the
interest rate di¤erential (it   i

t ) inspired by equation (1) is estimated:
ft+h;t   st = 0 + 0(it   i

t ) + ut: (R.1)
H0 : 0 = 0; 0 = 1
As can be seen, if CIP holds, in the absence of transaction costs, the parameters 0
and 0 should not di¤er from zero and unity, respectively, and the regression error ut
should be zero on average, and non-autocorrelated, thus, E [ut] = 0 and Cov [ut; ut h] =
0, 8 h > 0. In the less strict case in which signicant deviations of  from zero reect
non-zero transaction costs, 0 should still not di¤er from unity.
The case where 0 > 1 implies greater returns from speculating in the peso-dollar
exchange rate market by converting pesos to dollars at the exchange rate St, buying a
dollar-denominated instrument with interest rate it and then converting back to pesos
at price Ft+h;t, than the sure return of investing in a peso-denominated instrument.
Analogously, 0 < 1 indicates that one can obtain greater returns from investing in a
peso-denominated instrument than from speculating in the forward market.
3.2 Uncovered Interest Parity (UIP)
Under the assumption of rational expectations, expected exchange rate depreciation,
set+h;t must di¤er from the observed depreciation by a rational forecast error et+h,
that incorporates information available between periods t and t+h; therefore, it is not
correlated with the information set at period t; 
t, then:
st+h = s
e
t+h;t + et+h, where E [et+hj
t] = 0
Substituing this equation in (2), one can test the UIP condition through a regression
of the actual exchange rate depreciation as the dependent variable of the form:
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st+h = 1+1(it   i

t )+"t+h (R.2)
H0 : 1 = 0; 1 = 1
Under the null hypothesis, the interest rate di¤erential is an unbiased estimator of
the actual depreciation. Thus, in this case, the peso-dollar exchange rate is e¢cient in
the sense that expected prots from speculating in the exchange rate market are equal
to zero.
Specically, the parameter 1 seeks to capture any constant bias in the exchange
rate depreciation forecast. On the other hand, cases where 1 < 1 imply that any
increases in the interest rate di¤erential are associated with a less than equal peso
depreciation against the dollar. In fact, 1 < 0, as regularly found in the literature,
implies that an increment in the interest rate di¤erential is associated with a decrease in
the actual peso depreciation against the dollar.2 In any of these cases, one cannot dis-
tinguish what proportion of the interest rate di¤erential bias is caused by irrationality
in investors expectations or by their deviations from risk neutrality.
3.3 Econometric Considerations
The parameters 0 and 0 from the CIP condition expressed in regression (R.1) can
be consistently estimated by the Ordinary Least Squares method (OLS). Furthermore,
this method o¤ers e¢cient standard errors since the regression error ut is spherical (i.e.,
E [ut] = 0, V ar [ut] = 
2 and Cov [ut; ut h] = 0, 8 h > 0). However, in the case of the
UIP condition expressed in regression (R.2), OLS is not optimal since under the null
hypothesis of 1 = 0 and 1 = 1, the regression error "t+h can be seen as a forecast
error with an autocorrelation structure like that of a moving average of order h   1
(MA(h  1)) This serial correlation arises since the sample frecuency is lower than the
maturity frecuency of the interest rates.
To e¢ciently estimate the UIP condition for the peso-dollar exchange rate market,
one must model the presence of autocorrelation in the error process. For this reason, re-
gression (R.2) is estimated through the General Method of Moments (GMM) proposed
by Hansen (1982). With this technique, one can make an appropriate modication of
the variance-covariance estimator in order to obtain e¢cient standard errors consistent
2If 0 tends to zero, 1 < 0 implies directly that a greater interest rate di¤erential is associated
with an expected peso appreciation against the dollar.
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with autocorrelation of order h   1. Considering that, under the null hypothesis, the
interest rate di¤erential is orthogonal to "t+h, the same predetermined regressor (it i

t )
is used as an instrument to estimate regression (R:2).
3.4 Data
For the empirical tests of the CIP and UIP conditions for the peso-dollar exchange
rate market, forward premia and interest rate di¤erentials were constructed for the
short-term horizons of 1, 3 and 6 months-ahead and for the medium-term horizons of
1 and 2 years-ahead. The frequency of observations is monthly, and each datapoint
was constructed as the arithmetic mean of the observations at the close of each day as
obtained from the Bloomberg Platform and Banco de México.
The data for the spot peso-dollar exchange rate is obtained from the database of
Banco de México3. These rates are daily averages of quotes o¤ered by major mexican
banks and other nancial intermediaries.
For the interest rate on peso-denominated assets, the TIIE rate available in the
Bloomberg database was employed, an inter-bank rate constructed from the daily
quotes of distinct Mexican banks.4 The interest rate on dollar-denominated assets
is calculated from the LIBOR rate obtained also from the Bloomberg database.
The forward quotes for peso-dollar exchange rates employed are obtained as the
arithmetic mean from a sample of forward contracts held by distinct nancial institu-
tions in New York City as reported in the Bloomberg Platform.5
3.5 Evidence
Table 1 presents the empirical evidence of the CIP test on the peso-dollar exchange
rate market through OLS estimation of regression (1).
To test the joint hypothesis of CIP, the next-to-the-last column of this table shows
the Wald test statistics for the joint hypothesis of 0 = 0 and 0 = 1 for each horizon
under study. As can be seen, contrary to the documented evidence for industrialized
economies, in the case of the peso-dollar exchange rate, one can reject (at the 1% level
3The ticker for the peso-dollar exchange rate from Banco de México database is SF329.
4The longer maturity term for the TIIE is 3 months. For this reason TIIE swap rates are employed
instead to lenghten the yield curve. The Bloomberg tickers for the TIIE rate are: MXIBTIIE Index
for 1 month and MXIB91DT Index pfor 3 months. The tickers for the TIIE swap rates are: MPSWF
for 6 months, MPSW1 for 12 months and MPSW2 for 24 months.
5The Bloomberg tickers for the forward exchange rates used are: MXN1M for 1 month-ahead
horizon, MXN3M for 3 months ahead, MXN6M for 6 months ahead, MXN12M for 1 year ahead, and
MXN2Y for the 2 years-ahead horizon.
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of statistical signicance) the CIP condition in all horizons with the exception of 1
year-ahead.
The third column of table 1 shows that 0 is statistically positive in the 2 years-
ahead horizon, which can be seen as evidence of constant transaction costs that account
for 8% in annual terms. However, even if constant transaction costs are not taken as
evidence of ine¢ciency in this horizon, one can reject (at the 1% signicance level) the
null hypothesis of 0 = 1 as shown in the last column of table 1.
Indeed, for short term horizons b0 > 1, which is evidence that one can obtain
greater returns from converting pesos to dollars in period t, invest the funds in a dollar-
denominated instrument, and then convert back to pesos in the forward market, than
just investing in a peso-denominated instrument. On the contrary, for the medium term
horizon of 2 years-ahead, 0 < 1, which can be interpreted as greater protability from
investing in a peso-denominated instrument, than speculating in the forward market.
Table 1: Test of CIP Condition on Peso-Dollar Exchange Rate Market
fpt+h;t= 0+0(it i

t ) + ut
2 Test: n Test:
Horizon Sample Period b0 b0 Adjusted R2 Obs a0= 0; 0= 1 0= 1
1 month Nov-97/June-07 0.000 1.154*** 0.76 116 14.72*** 2.01**
(0.000) (0.077)
3 months Nov-97/June-07 0.000 1.073*** 0.95 116 20.09*** 2.13**
(0.001) (0.034)
6 months Feb-00/June-07 -0.001 1.063*** 0.97 89 25.13*** 2.84***
(0.001) (0.022)
1 year Feb-00/June-07 0.000 0.999*** 0.99 89 0.41 -0.09
(0.001) (0.013)
2 years Feb-00/June-07 0.008*** 0.847*** 0.99 89 653.68*** -15.17***
(0.001) (0.010)
Whites (1980) standard errors in parentheses
*, ** and *** denote statistical signicance at the 10, 5 and 1 percent level, respectively.
The results of testing the peso-dollar UIP condition expressed in equation (R.2)
through GMM estimation are shown in table 2. As in the case of the CIP results,
the next-to-the-last column of this table shows the Wald test statistics for the joint
hypothesis of 1 = 0 and 1 = 1 for each horizon under study. The main result of this
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table is that the e¢ciency hypothesis can be rejected (at a 1% signicance level) for the
peso-dollar exchange rate market in all horizons with the exception of 1 year-ahead.
In addition, in those horizons where e¢ciency can be rejected, the coe¢cients asso-
ciated with the interest rate di¤erential (it  i

t ) are statistically di¤erent from 1. From
these coe¢cients one can observe that the interest rate di¤erential bias changes with
the forecast horizon. Thus, investors in the peso-dollar exchange rate market tend to
over-predict realized depreciation for horizons less than a year and to under-predict it
for the 2 years-ahead horizon.
In fact, the evidence for 1 and 2 years-ahead horizons di¤ers with the empiric
regularity encountered in industrialized economies where b1 is found to be near zero or
negative for all horizons examined. In this sense, Froot and Thaler (1990) report that
the average value of b1 amongst 75 published papers is around -0.88 (the authors do
not report a standard error).
Table 2: Test of UIP Condition on Peso-Dollar Exchange Rate Market
st+h= 1+1(it   i

t ) + "1;t+h
2 Test: n Test:
Horizon Sample Period b1 b1 Adjusted R2 Obs a1= 0; 1= 1 1= 1
1 month Dec-97/June-07 0.004 -0.223 0.00 115 11.51*** -2.96***
(0.003) (0.412)
3 months Feb-98/June-07 0.013* -0.231 0.01 113 16.91*** -3.71***
(0.007) (0.332)
6 months Ene-01/June-07 0.029 -0.572 0.03 78 12.96*** -2.99***
(0.018) (0.525)
1 year Apr-02/June-07 -0.025 0.927*** 0.09 63 2.46 -0.22
(0.025) (0.337)
2 years Apr-03/June-07 -0.170** 1.615*** 0.36 51 15.09*** 1.74*
(0.076) (0.354)
GMM Standard Errors with h-1 autocorrelation in parentheses.
*, ** and *** denote statistical signicance at the 10, 5 and 1 percent level, respectively.
The evidence presented does not seem to depend on the sample size across horizons.
If the exercise is repeated on a common sample between horizons (April-03/June-07),
the same results remain (results not reported).
In summary, with the exception of the 1 year-ahead horizon, the peso-dollar ex-
change rate market seems to be ine¢cient in the sense that, probably, the expected
9
prot of arbitraging in this exchange rate market may be positive.
Besides assessing the peso-dollar exchange rate e¢ciency for the entire sample
period, one must also acknowledge the evolution of the CIP and UIP parameters
through time in order to control for possible structural breaks that may have ocurred
during the period under consideration. Among the examples of structural breaks thay
may have a¤ected the peso-dollar UIP condition are the adoption of an ination tar-
geting regime in January 2001 and the change from a non-borrowed reserves target to
an interest rate target as the monetary policy instrument of the central bank in April
2004. In this regard, gure 1 and 2 show the evolution of the CIP and UIP estimators
derived from rolling-window regressions, along with 90% condence intervals for the
apparent e¢cient horizon of 1 year-ahead.6
First, gure 1 presents evidence that both the coe¢cient associated with constant
transaction costs, and the one associated with the interest rate di¤erential were statist-
ically di¤erent from zero and unity, respectively, through the year 2006. This additional
evidence of ine¢ciency in some periods cannot be detected with the static regressions
from table 1, that indicates that the CIP condition holds, on average, for the 1 year-
ahead horizon.
Second, gure 2 shows that the variablity in the UIP estimators appears to be
considerably larger than that of the CIP condition. Indeed, persistent deviations from
e¢ciency arise when time-varying parameters are estimated. In particular, for the rst
half of the sample, b1 locates statistically below zero. Then, from 2005 to 2006, this
estimator does not di¤er statistically from 1, and nally, tends to zero by the end of
the sample at a 90 percent level of condence.
This evidence of the lack of e¢ciency of the peso-dollar exchange rate market in
some sample periods for the 1 year-ahead horizon cannot be acknowledged with the
static estimations presented in table 2, in which, on the average, the UIP condition
seems to hold.
4 Is it a Risk Premia or Irrationality?
Once the ine¢ciencies in the peso-dollar exchange rate market have been accounted
for, the next natural step is to question whether these anomalies are due to a time-
varying risk premium or are the result of systematic expectational errors from investors
or both. In this sense, previous research by Frankel and Froot (1987) and Froot and
6Each estimation window consists of 36 observations (3 years), but the qualitative results are not
a¤ected if 1 or 2 years windows are estimated instead.
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Figure 1: Rolling CIP Estimates for h=1 year-ahead
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Figure 2: Rolling UIP Estimates for h=1 year-ahead
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Frankel (1989) show that exchange rate forecasts obtained from survey data provide an
adequate measure of exchange rate expectations so that the researcher can empirically
separate the interest rate di¤erential into its main components (expected depreciation
and risk premium), without the need of assuming either the investors type of risk
aversion or its rationality. Accordingly, the UIP condition can be re-written:
set+h;t + t = it   i

t ; (3)
where t denotes a risk premium for holding peso-denominated assets relative to
dollar-denominated assets.
Following Froot and Frankel (1989) and using equation (3), the probability limit of
the coe¤cient 1 is:
1 =
cov(it   i

t ;st+h)
var(it   it )
This coe¢cient can be algebraically arranged:
1 = 1  rp   re;
rp =
var(t) + cov(s
e
t+h;t; t)
var(it   it )
and re =  
cov(it   i

t ; "t+h)
var(it   it )
:
In this way, one can write 1 as equal to the null hypothesis of e¢ciency (1 = 1)
minus deviations from the assumptions that i) agents are risk neutral (rp) and ii)
agents form their expectations rationally (re).
Consequently, if rp = 0, one can conclude that there is no risk premium or if it
exists is uncorrelated with the interest rate di¤erential. In the same manner, if there
are no systematic errors in the sample or if they are not related to the interest rate
di¤erential, then re = 0:
4.1 Survey Data of Professional Forecasters
To obtain measures of the expected depreciation of forecasters we employ two sources.
First, for the 1, 3, and 6 months-ahead horizons, the Survey Professional Forecasters
(SPF) maintained by Banco de México is used.
The SPF is conducted by Banco de México on a monthly basis since September 1994.
Nowadays, the SPF covers around 20 macroeconomic variables related to investment,
production, labor markets, public nance and international trade. In addition, the
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survey asks the external forecasters for their views on some qualitative aspects of the
Mexican economic environment.
The number of forecasters in the survey has varied over the years, with less than 15
respondents in the earlier months, and approximately 30 regular respondents in recent
surveys. The specialists who participate in the survey come mainly from commercial
banks and other nancial institutions (57%), followed by consulting rms (29%) and
industrial and academic institutions (14%) in a smaller proportion. Their forecasts
are gathered by mail on the second half of each month and the un-weighted mean
(consensus forecast) is published monthly by Banco de México in a detailed report
that contains the evolution of these expectations.
Data on 1 and 3 months-ahead peso-dollar exchange rate forecasts are available
from this survey since November 1997 and for the 6 months-ahead horizon since July
2000.
Table 3: Two Di¤erent Measures of Exchange Rate Expectations
Horizon Period Obs  de bset+h;t  de (it   it )  de st+h
1 month Dec-97/June-07 115 9.41 8.42 2.80
3 months Feb-98/June-07 113 7.39 8.77 3.01
6 months Agust-00/June-07 83 5.07 5.90 2.08
1 year Feb-01/June-07 70 4.04 5.58 2.23
2 years Feb-02/June-07 58 3.93 5.81 2.70
*Data expressed in annualized returns obtained by multiplying the log di¤erences by 1200/h.
where h denotes the forecast horizon.
** symbol denotes sample mean
Due to the lack of data for longer horizons in the SPF, forecasts for 1 and 2 years-
ahead horizons are obtained from the Latin American issues of Consensus Forecasts.
Each month, Consensus Economics collects the forecasts from a number of nancial
institutions and professional forecasters from 7 Latin American countries: Argentina,
Brazil, Chile, Colombia, Mexico, Peru and Venezuela. This survey collects data on the
peso-dollar exchange rate since December 1997; however, data on a monthly basis is
available since April 2001.
Both surveys report consensus forecasts, constructed as the mean across forecasters.
The average number of forecasters in the SPF and Consensus Forecasts are 30 and
18, respectively. One should point out that the usual respondents in the Consensus
Forecasts survey are included as well in the SPF; hence, one may regard the later as a
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subset of the survey maintained by Banco de México, thus comparison between both
data seems possible.
Table 3 shows the mean values of expected peso-dollar exchange rate depreciation
obtained from survey data against the implicit depreciation in the interest rate di¤er-
ential. For comparison purposes, the last column of table 3 also exhibits the realized
depreciation for each horizon under study.
From these descriptive statistics, a positive relationship between the survey ex-
pected depreciation and the market expected depreciation (interest rate di¤erential)
is evident, since in those horizons selling forward at a smaller discount, professional
forecasters expect a smaller peso depreciation against the dollar. On the other hand,
both measures of expected exchange rate depreciation, consistently over-predicted, on
the average, realized depreciation. However, this over-prediction is smaller in survey
data.
4.2 Risk Premium as an Explanation of the Ine¢ciency
A similar econometric approach as the one used to test for the UIP hypothesis can
be performed to assess whether a time-varying risk premium is correlated with the
interest rate di¤erential in the peso-dollar exchange rate market. Thus, if surveys
measure the investors expected depreciation with some degree of measurement error
that we assumed to be randomly distributed with zero mean, then survey expected
depreciation can be written:
bset+h = set+h + t+h;
set+h is the non-observable expected exchange rate depreciation, bset+h is the sur-
vey expected depreciation, and t+h is a classical measurement errror withE

t+hj
t

=
0:
Now, substituing bset+h in (R.2) one can obtain:
bset+h = 2+2(it   it )+t+h: (4)
H0 : 2 = 0; 2 = 1
Using the denition of rp; 2 = 1   pr: Therefore, the cases in which 2 = 1
imply that no correlation between a risk premium and the interest rate di¤erential
exists, and one cannot attribute ineciencies in the peso-dollar exchange rate market
14
to a time-varying risk premium.
In addition, the existence of a constant risk premium can be tested from regression
(4) when coe¢cient 2 di¤ers statistically from zero.
Another way of interpreting the coe¢cient 2 is thinking of regression (4) as a UIP
version without the restrictive assumption of rational expectations. Thus, if 2 = 1,
peso-denominated assets and dollar-denominated assets can be regarded as perfect
substitutes in investors portfolios.
The results of estimating regression (4) for each horizon by GMM are shown in
table 4.
Table 4: Test of the Presence of Risk Premium
bset+h = 2+2(it   it )+t+h
2 Test: n Test: n Test:
Horizon Period b2 b2 Adjusted R2 Obs a2= 0; 2= 1 2= 1 2 = 0.5
1 month Dec-97/June-07 0.003** 0.700*** 0.13 115 5.26* -1.40 0.93
(0.001) (0.215)
3 months Feb-98/June-07 0.006* 0.552*** 0.23 113 7.87** -2.60*** 0.30
(0.004) (0.172)
6 months Jan-01/June-07 0.004 0.690*** 0.18 78 2.99 -1.28 0.78
(0.007) (0.242)
1 year Apr-02/June-07 0.026 0.147 0.00 63 13.82*** -2.70*** -1.12
(0.018) (0.316)
2 years Apr-03/June-07 0.018 0.353** 0.10 51 63.11*** -3.96*** -0.90
(0.019) (0.163)
GMM Standard Errors with h-1 autocorrelation in parentheses.
*, ** and *** denote statistical signicance at the 10, 5 and 1 percent level, respectively.
The last column of table 4 (n test) presents the results of the hypothesis test
that 2 = 0.5. That this test cannot be rejected for all horizons examined, implies the
existence of a time-varying risk premium for holding pesos that leads to over-prediction
of the peso-dollar exchange rate depreciation for all horizons.
On the other hand, a constant risk premium component seems to play a role in the
shorter horizons of 1 and 3 months-ahead, as b2 is statistically greater than zero with
a magnitude of 3.6 and 2.4 percent in annual terms, respectively.
Finally, only for the 6 months-ahead horizon one can nd evidence of perfect sub-
stitution between dollar-denominated and peso-denominated assets, since the null hy-
pothesis of 2 = 0 and 2 = 1 cannot be rejected at signicant statistical levels.
Figure 3 show the risk premium implicit in survey expectations, taking the 1 year-
ahead horizon as an example. Consistent with the econometric results, risk premium
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Figure 3: Implied Risk Premium in Survey Data, h = 1 year.
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*Dotted segment refers to the period from December 1997 to April 2001 in which Consensus.
Forecasts Data was collected on a bimonthly basis.
appears to vary over time and is positive, on average, in the sample examined (around
3.6% annualized) contradicting the apparent e¢ciency when estimating the UIP con-
dition. In fact, this risk premium for investing in peso-denominated funds takes values
close to 30% annualized in the midst of the Asian and Russian crises during 1999.
4.3 Irrationality as an Explanation of the Ine¢ciency
To test formally for the existence of systematic errors in the exchange rate expectations
of inverstors, one can employ the common result, under mean squared error loss, that
a rational forecast error cannot be predicted with the information set available at
period t, E
bset+h;t   st+hj
t = 0: Thus, in order to acknowledge whether investors
predict the peso-dollar exchange rate depreciation by using available information in an
e¢cient manner one can estimate the following regression:
bset+h;t   st+h = 3 + 3(it   it ) + t+h: (5)
H0: 3 = 0; 3 = 0;
bset+h;t   st+h is the forecast error obtained from survey data. Under the null hypo-
thesis, the error term, t+h; is the classical measurement error from surveys minus the
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rational forecast error, "t+h, that captures any unexpected change in the exchange rate
between periods t and t+ h. Consequently, t+h = t+h   "t+h; with E [t+hj
t] = 0:
The hypothesis of rational expectations is fullled when 3 = 0 and 3 = 0: Those
cases where 3 is di¤erent from zero are signs that investors are not e¢ciently incorpor-
ating the already known interest rate di¤erential in their expectations of the peso-dollar
exchange rate depreciation. Specically, if 3 > 0; an increase in the observed interest
rate di¤erential is associated with an over-prediction of the exchange rate depreciation
and viceversa.
In the context of the interest rate di¤erential coe¢cient (i.e., 2), parameter 3
becomes relevant since this coe¢cient is precisely equal to the deviation of e¢ciency
due to systematic expectational errors, re:
Table 5: Test of Rational Expectations
bset+h;t   st+h= 3+3(it   it ) + t+h
2 Test: n Test: n Test:
Horizon Period b3 b3 Adjusted R2 Obs a3= 0; 3= 0 3= 1 3 = 0.5
1 month Dec-97/June-07 -0.001 0.923*** 0.05 115 16.05*** -0.24 1.32
(0.003) (0.319)
3 months Feb-98/June-07 -0.007 0.783** 0.08 113 6.01** -0.60 0.77
(0.008) (0.365)
6 months Jan-01/June-07 -0.025 1.263** 0.10 78 4.76* 0.42 1.22
(0.020) (0.626)
1 year Apr-02/June-07 0.055** -0.852** 0.06 63 5.99** -4.94*** -3.60***
(0.026) (0.375)
2 years Apr-03/June-07 0.173** -1.153*** 0.21 51 23.43*** -6.08*** -4.67***
(0.076) (0.354)
GMM Standard Errors with h-1 autocorrelation in parentheses.
*, ** and *** denote statistical signicance at the 10, 5 and 1 percent level, respectively.
Table 5 reports the results of estimating regression (5) through the GMM method.
The validity of assuming rational expectations for the peso-dollar exchange rate market
(2 test) does not hold for any of the horizons examined at a 90 percent level of
condence. In addition, for short-term horizons (less than a year), 3 seems to be
located between 0.5 and 1. For these cases, the expectational errors of investors induce
a downward bias on the UIP coe¢cient (1). For 1 and 2 year-ahead horizons, 3
is not statistically di¤erent from -1; thus, the ine¢ciency of investors to incorporate
information contained in the interest rate di¤erential for longer horizons tends to bias
upwards the UIP coe¢cient.
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Figure 4: Rolling re and rp estimates for h = 1 year-ahead
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*Condence Interval at the 90 percent level of condence with GMM Standard Errors with h-1 autocorrelation.
*Each date denotes last observation for each rolling-window of 36 months (3 years).
4.4 Deviations from E¢ciency in a Dinamic Perspective
An analysis of the evolution of e¢ciency deviations across time can be found through
rolling windows estimations as those presented in section 3. For simplication purposes
the evolution of rp and re parameters is presented only for the 1 year-ahead horizon
(gure 4).
From this gure, one can see that the inverse relationship between rp and re
established in the static exercises, lasts until 2006. Accordingly, in this period, expect-
ational errors induced an under-prediction of the exchange rate depreciation; whereas,
risk premium led to over-predicting it . However, from January 2006 to date, both
e¢ciency deviations appear to be contributing, recently, to over-prediction of the peso-
dollar exchange rate depreciation.
5 Further Discussion
Once the exchange rate market e¢ciency hypothesis has been evaluated on a devel-
oping economy like Mexicos and a characterization of the e¢ciency deviations in the
form of failures in its main assumptions has been implemented, new lessons can be
learned regarding exchange rate markets e¢ciency apart from the usual stories coming
from the industrialized world. In general, this research shows that both risk premia
and expectational errors of investors might play a fundamental role in explaining ex-
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change rate market ine¢ciency. In line with the literature on developed economies,
the presence of risk premia in the peso-dollar exchange rate market leads investors to
over-predict realized depreciation at every horizon. In contrast with existing literat-
ure, a term structure of the expectational errors is found for the peso-dollar exchange
rate market. In this sense, investors in this market tend to over-predict exchange rate
depreciation in short-term horizons (less than a year), reinforcing the risk premium
e¤ect; whereas, systematic expectational errors lead investors to under-predict realized
exchange rate depreciation in longer horizons (1 and 2 years-ahead), counteracting the
risk premium e¤ect.7
Table 6 summarizes the evidence already presented regarding the coe¢cient mag-
nitude of the deviations from e¢ciency in the peso-dollar exchange rate market.
As can be observed from this table, the over-prediction of peso-dollar exchange rate
depreciation in short-term horizons (less than a year) is mainly due to expectational
errors and to a lesser extent to a risk premium e¤ect.
Table 6: Components of the Failure of UIP
Failure of Existence of
Rational Expectations Risk Premium Implied Coe¢cient
Horizon Period Obs er pr 1  er   rp
1 month Dec-97/June-07 115 0.92y 0.30y -0.22
3 months Feb-98/June-07 113 0.78y 0.45y -0.23
6 months Agust-00/June-07 83 1.26y 0.31y -0.57
1 year Feb-01/June-07 70 -0.85y 0.85y 1.00
2 years Feb-02/June-07 58 -1.15y 0.65y 1.51
y denotes the estimate is di¤erent from zero (p<0.10).
However, for the 1 year-ahead horizon, the UIP condition seems to hold on the
average. The results of separating the e¢ciency hypothesis into its main components
7This expectational errors term structure does not seem to depend on whether the SPF survey or
the Consensus Forecasts data are employed.
Even though, Consensus Forecasts was used for 1 and 2 years-ahead horizons, a replication of
the regressions was made for the 3 months-ahead horizon in which both surveys report peso-dollar
exchange rate expectations.
The evidence from this exercise (not reported) shows that the qualitative results do not di¤er from
those presented in the document, since both, 
rp
and 
re
do not di¤er statistically from 0.5, so that
the evidence from the Consensus Forecasts survey can be regarded as a subset of the SPF.
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imply the existence of deviations caused by a risk premium and by systematic expect-
ational errors that have the same magnitude, but di¤erent signs, which in turn, nullify
each other. For the 2 years-ahead horizon, the bias to under-predict exchange rate de-
preciation caused by systematical expectational errors seems to dominate, on average,
the over-prediction triggered by the risk premium.
6 Conclusion
The results from the allocation of observed departures from e¢ciency capture both a
time-varying risk premium and systematic errors in expectations. In this respect, the
implied risk premium risk induces investors to over-predict realized depreciation along
the entire term structe analyzed. On the other hand, the systematic expectational
errors lead to over-predict realized depreciation for short-term horizons and to under-
predict in the long-run.
Even though the presence of systematic expectational errors in the peso-dollar ex-
change rate market may be associated with irrational expectations, these biases could
be consistent as well with learning processes in which rational agents are acquiring
knowledge about their environment and may be unable fully to exploit arbitrage op-
portunities that are apparent in the data ex post. Also, systematic biases on expecta-
tions as the ones presented in this study could be consistent with the presence of peso
problems (Krasker (1980)). Thus, when market expectations of the future value of the
exchange rate are not fullled, the realized value of the exchange rate systematically
deviates from its expected value. This persistent deviation may cause interest rate
di¤erential to be a biased estimator of the exchange rate depreciation.
An alternative explanation of the deviations of the e¢ciency hypothesis besides the
argument presented here could be associated with the idea that central banks tend
to overreact to exchange rate uctuations and use the interest rate as a monetary
policy instrument to contain exchange rate movement. This overreaction induces a
joint determination of expected depreciation and interest rate di¤erential, and causes a
simultaneity bias on the UIP condition (McCallum,1992). This idea should be explored
in future research since in emerging markets as the one evaluated here, the lack of
credibility on monetary policy is greater than in developed economies that possess a
long history of oating exchange rate regimes and greater interest rate uctuations
(Calvo and Reinhart, 2002).
The presence of systematic errors in the expectations of investors has been docu-
mented in this study. However, the mechanisms through which expectations are con-
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structed remain unknown. Considering the term structure of systematic expectational
errors, one may conclude that these mechanisms di¤er between short and long-term
horizons. Further research on modelling the expectations of investors in developing
economies needs to be done in order to rationalize the biases documented in this ana-
lysis.
Clearly, when an expected depreciation measure as the one provided by survey data
is used, one can avoid the usual practice of assuming ex ante rational expectations and
therefore, infer from realized data what the investors were expecting, a practice that,
as this paper has shown, could lead to inaccurate conclusions.
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